Thiamine pyrophosphate-requiring enzymes are altered during pyrithiamine-induced thiamine deficiency in cultured human lymphoblasts.
The most common of the severe complications of thiamine deficiency are beriberi and Wernicke-Korsakoff syndrome. To help clarify the biochemical basis for these disorders, a cell culture system has been established in which pyrithiamine, a potent thiamine transport inhibitor, was used to mimic different degrees of thiamine deficiency within human lymphoblasts. Activities of both transketolase and alpha-ketoglutarate dehydrogenase (alpha-KGDH) decreased at the same rate and to roughly the same levels in response to thiamine deficiency within a given cell line. However, variation in sensitivity to thiamine deficiency, as judged by the relative percentage of loss of enzymatic activities, was found when different cell lines were compared. When exogenous thiamine pyrophosphate was added to the activity assays, differences between transketolase and alpha-KGDH became readily apparent. Only 25% of the lost transketolase activity was present as apo-enzyme, whereas 70% of the lost alpha-KGDH activity was present in the apo-enzyme form. For transketolase, the non-recoverable activity was due mainly to a decrease in the synthesis rate of the protein during thiamine deficiency, suggesting that thiamine has a direct effect on the expression of the transketolase gene and/or protein.